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(54) NON-PLASMA TYPE CHAMBER CLEANING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
cleaning a process chamber of CVD or other types of 
not using gaseous PFC and a device therefor. 
SOLUTION: Molecular fluorine (F2) diluted with an inert 
carrier gas is introduced into a treating chamber to clean 
the chamber. One of embodiments is executed to heat at 
least a part of the chamber at ■ 400° C, to introduce the 
diluted gaseous F2 into the chamber and to set the 
chamber pressure at 1 to 100Torr or a level above the 
range. At least a part of the chamber is heated to ■ 
400° C, by which the free fluorine having reactivity is 
formed from the dilute gaseous F2 and thermal reaction 
is effected between the dilute gaseous F2 and the 
deposits in the chamber. The deposits are removed by 
etching from the regions of the chamber or other regions 
where the undesired deposits are accumulated. 
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(54) [SMH©fc*M tf^XT^-V >/t* U >fife 
(57) [gft] 



Si (F2) fliS^-^Artl^AL. ^A'^/^S-f 
y— =.>7"f <&. ^fcflKDi o-ei*. *SEIB<073^li, 

$1-10 0 I iUXtt-tH^^U^^H^S'fi). 

^•v >/*t>4>£ < 1 1— 4 o o°cJai±i=in^-r -5 w 
tic^y. *&s?F2**x^e>Ei£i4£:frr-5:?y-fcft 

y^-s. 
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1 0-7 267 2 



(a) *«fliS«it©«7^l-. tt^ftlii (F 2 ) 
Sttfc**x££f^£>x-;/^*:/ hA*x£liaE^-*:w* 

(b) miZ 1 ?* >'«D'J>U< ki,-B& 4 0 0tia±«) 
iaei=*DiaLr, tflEx^-whtfx^fiJEat^&tf 

E«t?-&tfiifrE3Ss&£fi&-r ax^f » ?t tm-t 

0%©#*3&i!S (F 2 ) £*rf-SSt *lS 1(=IStE(D^ 
[»3fc«3] fflEx^v> h#xA<, o% 

a. 

[»*«4] BirE*7£t£fcA*XA<. (N 2 ) 
TiH> (Ar) <t. (Ne) <b. ^'J7A (H 

a. 

e«o>^£. 

[»#«7] WIB^-V>/^ jaa*54 0 0~6 5 0 
[iS#«8] BfrlE^ J V>/^0)E*$. ~i 00 h 
HI=*-r-5»*S7 l=E«©^. 

(a) S«ffiaSff<D»T»l=. ttTft* (F2) 
SttfctfX £ £ fax. -5 x y ^ ^ h #X * b&E^ * 

(b) fflE^ 4 0 0°CJ*U:CD 
5SSl-J!inSS"4"'5XT- "V , 

(c) Stffii->fV> h**XA>C,^7X-7$^l5£L-C. 
SIEi-;fV>f-*"X ^ffirEtt^XlflftESBia i: 5JC 

S&£<6&-f*X-f £*TU m^5X7$±i 

l r ftJE^ v e> £ x -v ^ > <fi- £ y & y * -s 
fctfxax*;^— /<— 7^a<b^«a**x (pfc 

-«ty trails. 

(a) ff!E^-*>.'<f*i='7X/\£g|A-*-&x-T-y 



(b) flIE^*>^W^firE^x/\|c#LTfflig£fr5 

(c) fflE^x/N^ifflE^-vv/^blfcyai-rx^-;/;? 

(d) fJE^x/N^ME^-V^/^bBSyaJLfc^. # 
=l-&m (F2) i*St4fc#X,!:£#trx»/^-v>l-:tf 

x$grE^-v>/<rti=*A-rsxx*>^. 

(e) fliJE^-V^AOTtp £v 'J»S<i:fc1 I — JKDEEA 

(f) ffJE^*>A(D'J>fc '>tE<it4 

oo 0 ci=ang&u »^«3Ai>SS^^ItrEx-y^^>h73 
XtRt5*-t*r. fIE^-^>^*«)fiJERfraL^t^«A> 

b8wat«j$i7f>^i:<i: y fB^-rax^ 7 
1 i ] WEx x * ^ ( b ) •(b^mieii^ 

Sfi^x^^WTaitsRJSi oicE«EO>^>£o 

cti^« 1 2 ] fjE^b^mffl«is$ fT o x^ * 

( i ) -Si >^X ; rVt7k^*<ix.*^o-bX**X$fJE 
(i i ) 4 0 0~5 0 0°C©SSl=tlD 
( i i i ) fflE^-V 10~100 I ;UBJi7J 

Ci»**i 3] ffiE^n-bx**x*^ A^-fb^ >^*x 
x> (WF6) **-r*fil*^l 2lcE«6fl>^sio 
C1S**1 4] fIE^nH2X**XA^ ->^> (s i H 

4) (H2) £<j>wi5x.te^-ftLfr&m+z>m 

1 3 l=Eft©^^. 

5] lilEXx (e) UE^-W/N* 

rtSP^I o~4 0 I — ;u©1E7j £1656 L "C Z.ix^W^i 
t4l8**L, ffJEXT-f ^ (f ) fIE-7X/\^ 
|it|4 2 5-5 0 0°C(0jgffil=inSft-r-SXg?-W-r4»* 

m oi=E«©^o 

a- ^/ ^fiE-r s> > ^ t . 

BdEltS-?- V >/ < W l= ^ □ -tr X **X ^» A-T $>t-8>a)1i 
A*X£}1^LTllirE:7a-feX#X£±j£-r-5. **X;1^ 

/^rt^«a«)*'x$j»A-r*fc«)©. tjxTh' x k y tf 

flEliffi^ V >/ <M (DH* *«WP-r * fc A© K ^ *>X t 
At. 

giJE*rx-r-f X h'J fa- ^i:. flEt— ^t, fflES 
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jji!fBX«4BS->X-r Atf>S&f£ -5fc«)«)3 > tfo. 

Sl^tti L WHI^p ^7 A£*i~t -5 3 > tf 

^ycfcoT. MEa>tfi— ^ffi^tiiLnl&^P^ 
Alt. 

ffJ8Efc-*<t. flNEK£S'X J rA±:, ffflEtfXTV X r- 
X^ffiES^A' U fA-^/^S 

*iia^f<xMJ e*zL— ->h >->xtA*«m»lt, 

fUESB 1 <D»)|WJC>Pb1. 1 ~ 3 O %#!&*H ! -&St ( F2) 
£{8 x. S x 5 1 -v > h #X * firEA'X MS? -V Z" 
SHALT. ttBttTOtflMtta>-tf£M&-*-&. & 3 
<©«^<7)-fe^ hi ME./^ 'J 

So 

[fii*E 1 7 ] finsm 3 (oji^ro-b ^/ h#. naE** x 

f*-rXhyt?i— »/3^XfAtttHLt. &10% 
3Hm<Dmg.Oft*%$k (F2) ttf*ivft>h* 

^Ad<Mlc. 

BirEJlffi*>XT-A*«IPL-C, ffJISmi ®JMn4>IHk ST 

*tS<H#"t*. »4©}|Sfl)-b v h**t4»*a 1 6 
l;E«0>£H. 

1~1 OO I — M/OEEair&ffiLCjl^tift 
1 8KEt£<DS»o 

[000 1] 

inmmmt *«««■»] *3§ei*. a*«E]g&<D$ajt7j 

± 1: -v«ei«5<r>s«*is y m < t-&<n&.m-c & 
y. ^atga^^-ei^. fl^mffi 

[0002] 

Xfv7*tu, mi*<D<b^&i£l=<ky£«-tir»K£ 
JgfS^-SXT'y^^if f>*L-5o c<a«l|g:?p-fex(*. 
<b^&ffiiilX£OLcvD<kofi£;h,-ci^4. fi£3fe#>e><Z> 
&CVD:7P-tzX-eii. EJS147JX££«£lil=tt*gL 



[0 0 0 3] 8&C'VD0>*$aMfcJB&<D 1 Ol*. 7\&<b 
£ >yxf> (tungsten hexaf luoride) t ->5>(si Ian 
e) &tf/XI**§St*-<©fi&<073X ££t?:*P -bXliXfr 
£,. $ >^fX-r> (tungsten) Af>» ^>?Xf >*>Ut-f 

K (tungsten si I icide)$?<Z>$ XfX-rV^-tb^^ 
£. ¥i»tt»«±l::*tt«*t!-£l«*^<f C<7> 
J^tCSO^X^rXD^P-tzXI*. >*;US<0Jt«I?I 
dUi LtfBl>6h, fe-SLMi. ;*3UL.Jii:, &*5Xhfc 

«SI$8&) :?P-feX«>-8B<t LTJSl*t>*t 

[0 0 0 4] ^^f>. $>m>v'J^-(Ki 
<35flfeO)CVD^'P-bXtti|=^C-l)F<8S© 1 OI=. :7*P-tr 

©liXf -V L0xv\i|x^|::&g#£-5x.&. 
[0 0 0 5] C<D&aS£l»Jt-*- •&*:«>. ^V>A©F*3ffi 

ct-it n F3 moi^^f-xfa^m^x. t*>** 

[OO 0 6] JfiSa>X-y^>^(Dli«?l=li, 7"7X7C 
JgEl-S^aft (RF : radio frequency) i*JI/^-^$ 

Enio-r-scticfey, siS7/x©®e&r//x(±«-«?* 
a« ^^g-tofte©^^ x ^/ L r is y * 

[0007] 

[S§iPJj!></BifeL.J:5i:-r.5§SSi] ¥3M**^-e^X^ 
•9 y— x>^^a42Xlcj3(+*x>y^-v> h#x£ Lt 
fflft.+U-5*ISI*rx«)^<l*. /<— 7JU^-P-lb^tel(per 
f luorocompounds). ^ft^L. BSLT Tpfcj -Q&$>„ 
Iftffl^bitlSP FCICI*. CF4. C2F6. NF3. S 

Fe^axfeoi^xA^s+iSo c<D«fcant*'xi±. # 

lfrj!><ftU («9?LIS. CF4I*5^#1U±) T?fe-5C£*< 

»it>*vTfcy. *f=. nfe^aig^os^soi*^ 

f.tltl^. (tot, P FC&*:$L<Pl-Wltii-rZ>=.tlZ 

^S*^ P F C©Sttiti£ ffi^E-T -5 C £ liI5t-S4. 
[0008] ^ y— -v^lftr-i-yf t > h^xt l 

rSffl*<X"C#fclfP FC7iX<D<MI-l*. (F 



2) s.tf=mti&m (c i F3) a<m-f &*t-s= «x.i4. 

JUCVD'JT?** 1 O 0~4 O 0°C|CiD 
feS? ij— ->^Xt LT. 2 0%lC#g?LfcF2*< 
L. C<Z).i:5'S:Si^a§E<©U^;U-eF2$-ffl^-5*^ 

14. ajE&£±ttoi''<ju£ittt-r*fe«>i=. -m&$ 

[0009] 

Sf§ (F2) ffilf+>/<Wl:9AL. f ^>/^l' 

[0010] &&mo> i -o-cii, *seEa>:5£i4. 
>/*<D4>fc< 8P£4 o o°cm±.©Sfii::ln&L. 
#9?F2#X^^-v>/^I^SAL. ^-*>AiEa£l 
~1 0 0 I JUXI±"t*tJel±0)U^H=^"t*= ^"V 

>/^©d?<t< tt-3»£4 o o°ciajii=iinaa-r-5ztiz 

*U. !J&iRF2**XA>&SlB1±* : &-r-5 7 , J— 

4. C<D***^<D#£LLMlS«-ei4. #S?F2*~X£F2 
&1 0%J*lTCOaifiU'<;U1?«AL. ft>Hrt'M2)F 
2^<©jeAI-l*S*fl<)'S*fX7'f 
[001 1] *.9kWOl57£<Di!ti<r)mi*mvit. 

< it— SPjW»4 o o~6 5 o 0 ca>sg£i=inSJ£ 
*l. < <t tit*) 1 ~ 1 O 0 I — ;kdie b*t 

4o ^*>AW(::»ALfc#8?F2#x* , >&:7 

fc^MSi f ?• > f 1= <fc y y £ * . F 2#*# k e> 
0D^5Xvlc*j^rSi£ttS*-r-6^y— 

x*Ne.<D^x-7i-fc^xstsi47y-^*±j«*-a- 

[0 0 12] 
#gSLTJ#lTI=8JiWr'i>. 

[0013] d. «t&MfccvDyr?$o Bist; 
E2I4. spffffiiCzi-juK^*-;Kb^ai«iiayT^ 

[0014] ^>/<i 2(4, ^»a)«ia^v>/< 
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^u-Ki=j:y^-v>/^i 2Wicai;a*ixs. -tn*^ 

* 1 8(4. 5i 2 0lcj:ySit^lBl(=^S!)?Ifilt?fc 

i 8A<xy-> h/<;u^ts«ffi3a>mi <dtK 
vva>l 7(rfe*t#(4. Sffil 6(4. *v >/<(*3l=; 
jS(4*fCt>*o 7Ki?->3>1 7T?I4. *«1 6(4SfcJ(4 
tHr?* 1 8*3l#ffi(tC*v<l:^LTL^1ffla)e> 
2 2l=J:y3t***tTl**. tf >2 2(4*-©^— 5» 38 
31<*(r«tyK16$*t4o 

[0 0 15] j£f§T?«*£;K£«fc9K:tf*«Jl^-*— 
;u h* 1 4 0>ELtomo>9BMO>rt>> 1 > 3>32 l=-y--b ^ *< 
MlititztZ. e>2 214-y-b:?* 1 8©+lc3t^a 

*ffii 6 i4-y-b:?$±i=iEB -a-y-fe?* 
1 a±izm*i*M. *«1 ettXffi^^fcTvfi' 

XfA (S 2 (=14-7*^-^5 Ot LTSU«-8<J(CS*) I- 
«fc o r t»-b ^ (c H ^ * *t ^ „ 
[0 0 1 6] a&SODTKvi'a >3 2©*^»lf|T*-5i# 
14. S«1 6li/<— h*5 4lzl$fl4L. @££*VC 
^*S«I=»LT><— • x*V K5 4<C4'<CA$^^i)c 
/<— K«>+iO**3*36<ft*>*Uttf. Sffil 6 leg 

M l * < ts. y . Sffi i: cora i=/ **xa>ii y n <t l r 

il*W:5~10mi I (lOOOmi I = 1 -f>^- 
=«2 5. 4mm) <&^-V &£*l-5o "tHr^^ 

1 8<0{I9S5 1 tf>5 2(=«fey . /<— 

K5 4t-y-b^ 1 8(©M©««i*g'M--r*Ci:3!i<ffi 
ii$*l. fflia<DPS(r$ii-1 8t/<-i?*V K5 4*<«S 
(zjSMLTfil^fB^-r-SCir^ffiM^+L*. 

[0017] i\—*>H4 K5414. -y-b^^ 1 stfmm 

<3)7Kve>a>3 2(=fc-Si:$l=l4-y-b^ 1 8<J)lISPlc 

oiaasa^iscT. Afx^'f >i 9£rt-u-c^-*-;u 

K1 4l=«J&a?*tS. ffliStfi(4. vriTfx— ;UK1 4(=« 

XT L x.i=<fcy ; f- j p>-'^e>»ai**i-5o »a->xfA3 

6^LTi*a : 7'<>^i:iStUl**tS**X(0g!Ea(4. « 

y# (s^-y-T) ic<fcysifii**i*. «iffi^*(4. /■? 

-^XftJ&^-f >3 8*<^Xy\1 6<DX -vi?(=JtLT 

/<— K(4. K^bTius- 

[0018] 5aatfi=/<— i?**-< ks 4A<a^*L^-y-b 

3f^X-;/i*(4*&<D«Mfflfc (#1^.(4^5-1 Om i 
I0» ^-75 6|*L, y<-iJ*V K5 4 

CtlA^C-5<DI4. T;U£-^A^<D 
>5«;u (-y-b^) t-b^Sv^ (/<— 5?A*-f K) ©gp 
»<DMO)ig?§^«'S-SA^'C-&*o «&SiSS-C-(4, W. 

fflg3S^--So ftoT. *ffiffliSA<^7Lr-y-b^A<T(f 
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<D/<— :?7-f > (Eiam#2 4) (*, ffia^i-^vv 
AflK5PA<* ft£lSS&tt**Xi:: <fc > -vi^Xf > 

CVD (PECVD: plasma enhanced chemical vapor 
deposition) 0)9 ')——>&£5-x.Z>tzlto* R FH3S 

4 8A<T— JUKI 4lro^CA<*t*. 
[0 0 19] &y#, 2fX«*/^U*1 7, ^E— S» 2 

O, -y-Hz^l 8l=li*Lfc«ttt— RFmai4 8 

4 4 (-SptfJ^-H^) *^LT"^P-fey-y-4 2l=«ky« 

[00 2 0] C©<fc-5&CVDgfil*. *@^ffttJS 
S. N. 0 8/0 4 2, 9 6 1 % % US "Improved Che 
mical Vapor Deposition Chamber" ( titcit^ 
>/<J ) l-IB«**vr^5)o ±ffi<OCVD 

isth RFm*>©jgj$toiBS*cDtecD&ffSA<pi«refc 

<i>. Sir, g&jJMS^^XvcVDSS, n+V-Jta 
Ka>#i (ECR : Electron Cycrotron resonance) 

[0021] (2. tSIEMfc<t^mffi««:?n-feX) * 
SSWco75;£i*, ««S6«)fccvDy7'?$ 1 oxii-trofli! 

-5. «ffi±K*>?X^>|g£««£l*6fctf><&^a-b 
X*lilTI=^*-r*A<. cftli. JftS^ci-bX&l::^* 

>/^i 2rtrrBrSL'a:iM«a«j*^e*-a--5cvD^ 

>^XT>Xtt/RI**>^XT>->y-*-1' KSIB«S* 

£ * *t t » i, CO £: fl? "f «< # 7? & £ o 
[0 0 2 2] C<DSe^n-bXI=*>t>T(*. SI1S^-V> 
A1 2MI=ES**vfc't?x/\Jiir'S'>'9*XT>MA < li» 
CdJifcRcOv— <7->Xfi, il:20fl)Xf"^S 



»£l£gSti\ CHA<-tO)gkc7)Ka)fc«)tDfi)tfi(g-9-'f K 

Xf> (WF6) . ->^> (S i H4) . SSI (N2) . 
#3i (H2) Jtl/TJUa*^ (Ar) £^fc:7n-fex±*x 

[0 0 2 3] «4lW)Xf97ll. /^U?HIS<DXT-y 

JU-^«I8I©Xt-v^-CI*» WF6. N2. H2MA r S 
^t:3fa*x#x*<^*>/<i::5liA£*t£o cco^P-fe 
x#XIi, fc^J&cOX^f «y:*Bfci6fl):?a-tzX#X £ fcy 

5=- ^^ro^-e^fe-y-Hz ant £ t ntsc:-? x/\<o 

Xyi?Rim®^©i«8£lvjit-f -Sfcift, fe£fi£X-r^ 
[0024] »fL^7Ptx©i-3t-ii. &£fifc:/o 

-feXCOraii, 5=--V>/^rtl;» WF6*3itS2 O s c cm 
T**1AU S i H4^35S1 0 s o c mt?S?AL. N2& 
Ii300sccmtiSAU H2*iH OOOsc 
cm7?igAL. Ar$28O0sccm-e8Af5. "7 
l/\£4 5 O-CICUDSRL. EA^SO I MZfflST 

•5„ ^c-e, /l/K?i£|g:?a-t*x<Dmii, 

I:, WF6JIl300sccmT?!8AL. N2^3Sfi3 
OOsecm^AU H2?Ii7 O O s o cmT'i 
XL, ArJIOOOsccmfSAtJ. 
[0 0 2 5] C<7)»*Lt^P-bX-Ctt. X 
**Xtt, ^ifiKCDX-r-y ^<D^I*3iE*2 O O s c cm<D 

Sftfi 1 8 O O s c cm, H2£35S3 3 O s c cmtl 

A-TSo ^-^#xi=7k^*^»n^--5G)(i, *ffi©X.y 

[0 0 2 6] (3. fV>/^')--^) ##Ef}BI*, 
±aiO)«gSMJ5:^ >yXT>^04zXS?0>ltffi->— 
X^fToT^SIB], ^-v>/^1 2F«?(cSSi1"'SfiJraL.'S 

CD^5£T-I*, ^^Sl (F2) WjSttftt*'J7*X 
7?ftiRL, JttW-€-©tecD*ffi«iaXx^^cO«7^©K 
'J— Xi/^tDX-rf ^<t UT, ^-VV/^1 2l*il- 
3IA-r-5o #xt.*t-5^-V'JT**Xi:L7:i*, N2, A 
r, (No) 3Z.I*^y!7A (He) -£-<Dte<0**X 

tfttti&o F2cosai*, ^-vyT^xcosacD^i 

~2 0%l=ftii$*t-5 t , »^L<I4, F2<D£gl±, * 
— ;U3 1 6Xf >uxa©7-<>^L-t#At«i:i 
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A<-e#, &±mz-s3SL2i*:&ztt<-Q$&o ae©^ 

(Hastelloy)fl!)7-f >*fflL^-5«P©^»l©E**fTo 

[0027] *$8isa>ftJS(*. Hi:*-v>/<rt-ciMMi 

J-=.>^£fToT4,«fc<. fc-SlMi. ntt 
05 -7 1/ \£«m-f 5 SK*ffeW<D&a5£ ffl L^T i. «fc I*. 
0314. *#eE(D^<01 OODftttflH-fclf-S^X/xO) 

ujtUL (Xfv^OS) . K?* £ U— — Xf^fto 

kp— 74 2-e*s-r-5 Wf7 7'3 1 
o) . ttawin*, nisi ~2 ±a«a>«©B*i 

[0 0 2 8] 2 U— — >9~G>Xt vZfTHt. 
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